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ABSTRACT

The present study was planned to study the histology and histochemistry of the lacrimal gland of six healthy young goats of local mixed breed.
The gland was located at the dorsolateral aspect of the eyeball. The lacrimal gland of goat characterized as compound tubulo-acinar type was
surrounded by a thin layer of connective tissue which penetrated into the gland and divided the parenchyma into lobes and lobules. The glandular
parenchyma was comprised of serous, mucous and mixed type of acinar cells. Few plasma cells, nerve fibers and lymphocytes were observed in the
glandular parenchyma. Glandular acini were surrounded by myoepithelial cells. Histochemical studies showed mixed distribution of acidic and
neutral mucopolysaccharides as demonstrated by PAS-Alcian blue method. Mayer’s mucicarmine, colloidal iron and Alcian blue showed positive
activity for acidic mucopolysaccharides in only few acini. The mucous acini showed positive reaction for glycogen.
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In all mammals, the surface of the eye is protected,
nourished and lubricated by the aqueous tears that are
synthesized and secreted by the lacrimal gland. The
lacrimal apparatus comprised of the lacrimal gland,
canaliculi, lacrimal sac and naso-lacrimal duct. The
lacrimal glands have unique structures of possessing both
epithelial and lymphoid tissue. So it plays an important
part in eye health as the warm and wet area of the eye is an
ideal site of pathogens’ growth and invades into the body
system. The research has been carried out on the histology
of lacrimal glands in canine (Martin ez al., 1988), pig
(Kuhnel and Scheele, 1979), ruminants (Triveni et al.,
2018) and sheep (Singh et al., 2018). However, there is a
paucity of literature on the light microscopic details of the
lacrimal gland in young goat that led us to pursue the
present study keeping in view the importance of lacrimal
gland in young goat.

MATERIALS AND METHODS

The present study was conducted on 06 healthy
young goats of either sex, of local mixed breed. The heads
were procured from local slaughter house immediately
after decapitation and fixed in 10% neutral buffered
formalin solution for 48 h. The tissues were collected and
processed for routine paraffin technique of light
microscopy. The paraffin sections of 5-6 U were cut through
the entire gland and stained by routine Harris’ haematoxylin
and eosin method for general histomorphological
examination, Gomori’s method for reticular fibres,
Weigert’s method for elastic fibres, Alcian blue method for
muco-substances (pH 2.5), McManus’ method for
glycogen (PAS), PAS-Alcian blue method for acidic and
neutral mucosubstances (pH 2.5), Meyer’s mucicarmine
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method for mucin, colloidal iron method for acid
mucopolysaccharides (Luna, 1968) and Crossman’s
trichrome stain for collagen fibres (Crossman, 1937).

RESULTS AND DISCUSSION

The lacrimal gland was situated on the dorsolateral
aspect of the eyeball lying under the periosteum of the
supraorbital process of the frontal bone. It was a flattened,
oval in shape and light brown in colour. It was surrounded
with a periorbital tissue. Histologically, the lacrimal gland
of goat characterized as compound tubulo-acinar type as
reported earlier in the small ruminants (Daryuos and
Ahmed, 2012), cattle and bison (Pinard ef al., 2003) and
buffalo (Girgiri and Kumar, 2018). Whereas it was
compound tubule-alveolar in camel (Mohammadpour,
2011). It was surrounded by a thin layer of connective
tissue which penetrated into the gland and divided the
parenchyma into lobes and lobules (Fig. 1), which was in
agreement with findings in buffalo (Girgiri and Kumar,
2018). The lobules were of different dimensions. The
glandular acini were separated from each other by
connective tissue especially collagen and elastic fibers
along with blood vessels of different dimensions and also
possessed excretory ducts as reported by Abbasi et al.
(2014) in Lori sheep and Singh ef al. (2018) in sheep. Few
plasma cells, nerve fibers and lymphocytes were observed
in the glandular parenchyma (Fig. 2).

The glandular parenchyma was comprised of
serous, mucous and mixed type of acinar cells (Fig. 2) as
observed earlier in small ruminants (Daryuos and Ahmed,
2012) and sheep (Singh et al., 2018). In contrast, canine
lacrimal glands were reported as being purely mucus-
secreting glands (Martin ef al., 1988). The cells in serous
acini were cuboidal to low columnar and nuclei were round



Fig 1. Photomicrograph showing the interstitial tissue (arrow) present between adjacent secretory units contains numerous small blood vessels and
intralobular ducts (D) in the lacrimal gland of goat. H. & E. x 100.

Fig 2. Photomicrograph of lacrimal gland of goat at higher magnification showing glandular parenchyma comprised of mixed type of acinar cells
with myoepithelial cell. Scattered plasma cells (P) were also observed. H. & E. x 400.

Fig 3. Photomicrograph of lacrimal gland of goat showing a moderate positive reaction of periodic acid-Schiff (PAS) in the secretory units and goblet
cells (arrow) present in ducts. PAS x 100.

Fig 4. Photomicrograph showing positive reaction for both neutral as well as acid mucopolysaccharides in the secretory units, the peripheral part of
lacrimal gland showed more positive reaction for PAS-Alcian blue method. PAS-AB x 100.

Fig 5. Photomicrograph of lacrimal gland of goat showing positive reaction for mucicarmine activity in the secretory units (arrow) Mayer’s
Mucicarmine x 100.

Fig 6. Photomicrograph of lacrimal gland of goat showing a moderate acidic sulfated mucosubstances, sialomucins and hyaluronic acid in the
secretory units and ductal epithelium (arrow). Alcian blue x 100.

to oval in shape. The cytoplasm of all these cells was finely ~ reports in buffalo (Girgiri and Kumar, 2018). In the present
granular and eosinophilic in nature. The mucous glandular  study, a few acini and a few secretory cells in some acini
acini presented basophilic nuclei towards the basal portion ~ showed moderate positive reaction for Mayer’s
and the cytoplasm was having the vacuolated appearance. =~ mucicarmine (Fig. 5), colloidal iron and Alcian blue (pH
Glandular acini were surrounded by myoepithelial cells.  2.5) (Fig. 6) indicating the presence of acidic
The nuclei of the myoepithelial cell were elongated oval, = mucopolysaccharides. Similar findings were reported
lied parallel and interposed between the basal surface and  earlier in bison and cattle (Pinard e a/.,2003), Philippine
the basement membrane (Fig. 2). The serous and mucous  water buffalo (Maala er al., 2007) and in camel
parts were mixed together but in some areas the serous  (Mohammadpour, 2011). However a strong PAS-positive
acini were dominant while at other places, the mucous  reaction in mucous cells and weak PAS-positive reaction
ones were more dominant. in seromucous cells was reported in sheep (Gargiulo ez al.,
The histochemical studies showed positive reaction ~ 1999)- Inthe present study, a few acini and a few secretory
for the presence of glycogen mucous acini (Fig. 3). cells in some acini showed moderate positive reaction for
The mucous glands showed mixed distribution of acidic ~ Alcian blue (pH 2.5) indicating the presence of weakly
and neutral mucopolysaccharides as demonstrated by acidic sulfated mucosubstances, sialomucins and
PAS-Alcian blue method. Only isolated mucous acini hyaluronic acid as reported in ruminants (Triveni et al.,
showed positive reaction indicating presence of acidic ~ 2018)andsheep (Singhezal.,2018).
mucopolysaccharides. Peripheral part of lacrimal gland The duct system was comprised of intralobular and
showed more positive reaction for PAS-Alcian blue  interlobular ducts. The intra-glandular ducts were lined by
method (Fig. 4). This finding is similar to the earlier = simple cuboidal epithelium which was having uniform

249



distribution of eosinophilic cytoplasm. These ducts were
also surrounded by myo-epithelial cells which were
having narrow elongated nuclei with the tapering end. A
few inter-glandular ducts were lined by simple cuboidal to
stratified cuboidal epithelium as revealed in buffalo
(Girgiri and Kumar, 2018), Lori sheep (Abbasi et al.,2014)
and small ruminants (Daryuos and Ahmed, 2012).
Whereas, in Iranian river buffalo, interlobular ducts were
lined by pseudostratified epithelium (Shadkhast and
Bigham, 2010)

Goblet cells present in the inter-glandular ducts also
showed positive reaction for acidic mucopolysaccharides
as reported in ruminants (Triveni et al., 2018) and sheep
(Singh et al.,2018). Goblet cells showed positive reaction
for presence of glycogen mucous acini (Fig. 3). Colloidal
iron also showed moderate positive reaction in the goblet
cells indicated the presence of acid mucopolysaccharides
(Fig. 6).
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